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PROBLEM TO BE SOLVED: To realize a recording method 
having a sufficient recording capacity in a large quantity at a 
low cost. 

SOLUTION: Plural phase diffraction gratings 20 are disposed in 
an information recording section 10 in the two-dimensional 
patterns meeting the information to be recorded. The zero 
order diffracted light and/or first order diffracted light produced 
by the reproducing light with which the information recording 
section 10 is irradiated is detected in reproducing the 
information. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information record medium characterized by reproducing the above-mentioned information 
signal by detecting the zero-order diffracted light and/or the primary diffracted light which are produced by 
the playback light which it had the information Records Department in which it comes to arrange two or 
more phase diffraction gratings by the two-dimensional pattern according to the information to record on the 
substrate, and was irradiated to the above-mentioned information Records Department. 
[Claim 2] The information record medium according to claim 1 characterized by reproducing the above- 
mentioned information signal by detecting the diffracted light which it is scanned in the direction as for 
which this playback light carries out a **** rectangular cross to the die-length direction of a spot 
configuration, and is produced at this time while the playback light made into the straight-line-like spot 
configuration is irradiated to the above-mentioned information Records Department. 
[Claim 3] The above-mentioned phase diffraction grating is an information record medium according to 
claim 1 characterized by being constituted with the concavo-convex pattern formed in the principal plane of 
the above-mentioned substrate. 

[Claim 4] The information record medium according to claim 3 characterized by equipping with the 
reflective film the side in which the concavo-convex pattern in the above-mentioned substrate was formed. 
[Claim 5] The above-mentioned reflective film is an information record medium according to claim 4 
characterized by being formed with the organic material. 

[Claim 6] The information record medium according to claim 3 characterized by equipping with the 
protective coat the side in which the concavo-convex pattern in the above-mentioned substrate was formed. 
[Claim 7] The above-mentioned protective coat is an information record medium according to claim 6 
characterized by being formed with the ingredient which has translucency to the above-mentioned playback 
light, and irradiating playback light from the above-mentioned protective coat side to the above-mentioned 
information Records Department. 

[Claim 8] The above-mentioned substrate is an information record medium according to claim 3 
characterized by being formed with the ingredient which has translucency to the above-mentioned playback 
light, and irradiating playback light from the above-mentioned substrate side to the above-mentioned 
information Records Department. 

[Claim 9] The above-mentioned phase diffraction grating is an information record medium according to 
claim 1 characterized by filling d<lambda / relation it is unrelated 2n when a tooth depth is set to d and the 
refractive index of the light transmission layer which will be penetrated by the time playback light reaches 
the diffraction grating concerned is set to n. 

[Claim 1 0] The above-mentioned information Records Department is an information record medium 
according to claim 1 characterized by forming the above-mentioned phase diffraction grating so that the 
diffracted light may arise in the direction parallel to the scanning direction of playback light. 
[Claim 1 1] The above-mentioned information Records Department is an information record medium 
according to claim 1 characterized by making occupancy area of the phase diffraction grating as a basic 
information unit of a two-dimensional pattern or less [ 100-micrometer ] into two. 
[Claim 12] The above-mentioned information Records Department is an information record medium 
according to claim 1 which is equipped with the data-logging section on which the information on 
arbitration was recorded, and the positional information Records Department which shows the scan location 
of playback light, and is characterized by what the above-mentioned positional information Records 
Department is located or more in at least two in the above-mentioned information Records Department, and 
is recorded. 
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[Claim 13] The above-mentioned information Records Department is an information record medium 
according to claim 1 characterized by having the data-logging section on which the information on 
arbitration was recorded, and the timing information Records Department which shows the timing which 
carries out pulse luminescence of the playback light. 

[Claim 14] The above-mentioned information Records Department is an information record medium 
according to claim 1 characterized by having the data-logging section on which the information on 
arbitration was recorded, and the address information Records Department which shows the address 
information in this data-logging section. 

[Claim 15] The information record medium according to claim 1 characterized by the thickness as the whole 
being 0.1mm - 0.5mm. 

[Claim 16] The playback light by which outgoing radiation was carried out from the light source which 
carries out outgoing radiation of the playback light of a predetermined wavelength region, and the above- 
mentioned light source is condensed. As opposed to the above-mentioned information Records Department 
in the information record medium equipped with the information Records Department in which it comes to 
arrange two or more phase diffraction gratings by the two-dimensional pattern according to the information 
to record on a substrate The playback light irradiated with an exposure means to irradiate in a straight-line- 
like spot configuration, and the above-mentioned exposure means in the location of the above-mentioned 
information Records Department A scan means to scan in the direction which carries out a **** rectangular 
cross to the die-length direction of a spot configuration, The information regenerative apparatus 
characterized by receiving straight-line-like the zero-order diffracted light and/or the primary diffracted light 
which the playback light scanned by the above-mentioned scan means diffracted and produced at the above- 
mentioned information Records Department, and having a detection means to detect the two-dimensional 
pattern of the above-mentioned information Records Department for every basic information unit. 
[Claim 17] The above-mentioned exposure means is an information regenerative apparatus according to 
claim 16 characterized by irradiating the width of face of the spot configuration of playback light to the 
above-mentioned information Records Department as a 2 double less or equal to the magnitude of the basic 
information unit in the two-dimensional pattern of the above-mentioned information Records Department. 
[Claim 1 8] The above-mentioned detection means is an information regenerative apparatus according to 
claim 16 characterized by being the CCD array in which it comes to arrange two or more light sensing 
portions in the shape of a straight line. 

[Claim 1 9] The information regenerative apparatus according to claim 1 8 which detects the amount of gaps 
of the basic information unit in the above-mentioned information Records Department generated with the 
scan of playback light, and each light sensing portion in the CCD array concerned, and is characterized by to 
have an address amendment means perform address amendment of the signal read from each detected light 
sensing portion [ in / according to an amount / it shifts and / the CCD array concerned ] based on the 
diffracted light detected by the above-mentioned CCD array. 

[Claim 20] The information regenerative apparatus according to claim 16 characterized by having an 
intensity-distribution amendment means to amend the heterogeneity of the intensity distribution included in 
the diffracted light of the shape of a straight line produced at the above-mentioned information Records 
Department. 

[Claim 21] It is the information regenerative apparatus according to claim 16 which is equipped with a 
timing signal generation means generate the timing signal according to the scan speed of the playback light 
by the above-mentioned scan means, based on the diffracted light detected by the above-mentioned 
detection means, and is characterized by for the above-mentioned exposure means to carry out the pulse 
irradiation of the playback light in the location which is equivalent to the center section of each basic 
information unit in the two-dimensional pattern of the above-mentioned signal Records Department based 
on the timing signal generated by the above-mentioned timing signal generation means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record medium which records information 
using a phase diffraction grating. Moreover, it is related with the information regenerative apparatus which 
reproduces the information recorded on such an information record medium. 
[0002] 

[Description of the Prior Art] As an information record medium with which informational playback is 
performed by the ability irradiating light from the former, optical disks, such as CD-ROM, have spread 
widely, for example. Generally, although such an optical disk had the big storage capacity of about several 
GB from hundreds of MB, the limitation was in the miniaturization of the record regenerative apparatus 
used in order to carry out record playback from it being necessary to carry out revolution actuation at the 
time of informational record playback. 

[0003] Moreover, since optical disks, such as CD-ROM, have the advantage that it can manufacture very 
cheaply by mass-producing, especially CD-ROM is increasingly distributed to a large quantity as an 
appendix of books, a journal, etc. in recent years. However, when doing in this way and distributing CD- 
ROM, only data with a comparatively small size of several MB to about dozens of MB are recorded in many 
cases. Therefore, the conventional optical disk was oversize, and when the example was taken in the actual 
condition made throwing away so to speak depending on the size of the data to record only for recording the 
data of small size, it had the case where it was used for the application which is not desirable, from a 
viewpoint of the load to natural environment. 

[0004] Then, it has the memory capacity of several MB to about dozens of MB, and it is smaller than an 
optical disk, and the so-called optical card is proposed and put in practical use as an information record 
medium with good user- friendliness. 

[0005] As an optical card is shown in drawing 26 , on the substrate formed in the size of several cm around, 
it has the signal recording layer 1 00 in which it comes to form the phase change mold record ingredient of a 
chalcogenide type in the shape of a thin film, and the optical spot 101 which condensed the laser beam to 
this signal recording layer 1 00 at the time of informational record playback is irradiated. And the record 
mark 102 formed in the signal recording layer 100 according to the information recorded by being scanned 
as the drawing 26 Nakaya mark A shows, and detecting change of a reflection factor is detected for the 
optical spot 101, and playback is performed. Moreover, in case information is recorded, by irradiating the 
laser beam modulated according to the information to record with a bigger output than the time of playback, 
the signal recording layer 100 carries out a phase change in the location of the optical spot 101, and, thereby, 
the record mark 1 02 is formed. 

[0006] That is, in an optical card, the information (digital data) to record will be recorded on the signal 
recording layer 100 as a record mark 102. Moreover, at the time of record playback, as opposed to the 
digital data, various coding/decryption processings, such as NRZI, are performed, or, generally it is 
performed that various modulation/recovery processings, such as 8 -10 modulation, are performed in order 
to realize an error correction and high recording density-ization. 

[0007] Since record playback is performed using a laser beam, the optical card is made possible [ it being 
markedly alike and having big storage capacity as compared with the so-called magnetic card which is 
widely used for the credit card etc. from the former, ]. The application as a highly efficient ATM card in a 
financial institution and the application as a medical clinical recording in a medical institution are expected 
by following, for example, recording credit balance information, medical clinical recording information or 
individual humanity news, etc. 
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[0008] As a concrete example of such an optical card, the optical card of the postscript mold which can be 
produced comparatively cheaply, and its regenerative apparatus are indicated by "KToyota et.aL, "A New 
Optical Card Requiring No Preformatting", SPIE Vol.1316 Optical Data Storage (1990), and p.345" from 
not being preformatted. In this example, it does not have servo mechanism, such as a focus servo to the 
record mark of a laser beam, and a tracking servo or an azimuth servo, but the simple equipment 
configuration using the CCD array by which only an one direction is scanned is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional optical card, by the laser beam 
irradiated to the signal recording layer, a phase change, melting, evaporation, deformation, etc. are produced 
to a signal recording layer, and this forms the record mark. Therefore, when the optical card of the same 
content of record was produced to a large quantity, information needed to be recorded according to the 
individual to each optical card, and there was a problem that productivity will fall remarkably. 
[0010] Moreover, with a current printing technique, although using various printing techniques which face 
forming a record mark, for example, are used with the ink jet printer etc. was also considered, since it was 
not easy to print a record mark in the magnitude of 20-micrometer or less extent, there was a problem that it 
was very difficult to realize sufficient storage capacity. 

[001 1] Then, this invention is made in view of the conventional actual condition mentioned above, and aims 
at it not only having sufficient storage capacity, but offering the information record medium which can be 
manufactured by low cost in large quantities. Moreover, it aims at offering the information regenerative 
apparatus which reproduces the information recorded on such an information record medium. 
[0012] 

[Means for Solving the Problem] The information record medium concerning this invention is equipped 
with the information Records Department in which it comes to arrange two or more phase diffraction 
gratings by the two-dimensional pattern according to the information to record on a substrate, and the 
above-mentioned information signal is reproduced by detecting the zero-order diffracted light and/or the 
primary diffracted light which are produced by the playback light irradiated to the above-mentioned 
information Records Department. 

[0013] Since two or more arrangement is carried out by the two-dimensional pattern according to the 
information which a phase diffraction grating records, even if the information record medium concerning 
this invention constituted as mentioned above is the case where the field secured as the information Records 
Department is made minute, it can be equipped with sufficient storage capacity. Moreover, it is easy it not 
only can to form by imprinting a concavo-convex pattern in location precision sufficient on a substrate, 
using the ************ technique used as a phase diffraction grating when forming the concavo-convex 
pattern of an optical disk from the former, but to form by low cost extremely. 

[0014] Moreover, the light source to which the information regenerative apparatus concerning this invention 
carries out outgoing radiation of the playback light of a predetermined wavelength region, As opposed to the 
above-mentioned information Records Department in the information record medium which condenses the 
playback light by which outgoing radiation was carried out from the above-mentioned light source, and is 
equipped with the information Records Department in which it comes to arrange two or more phase 
diffraction gratings by the two-dimensional pattern according to the information to record on a substrate The 
playback light irradiated with an exposure means to irradiate in a straight-line-like spot configuration, and 
the above-mentioned exposure means in the location of the above-mentioned information Records 
Department A scan means to scan in the direction which carries out a **** rectangular cross to the die- 
length direction of a spot configuration, Straight-line-like the zero-order diffracted light and/or the primary 
diffracted light which the playback light scanned by the above-mentioned scan means diffracted and 
produced at the above-mentioned information Records Department are received, and it has a detection 
means to detect the two-dimensional pattern of the above-mentioned information Records Department for 
every basic information unit. 

[0015] The information regenerative apparatus concerning this invention constituted as mentioned above 
can reproduce the information recorded on the information record medium applied to this invention 
mentioned above by the very simple configuration of scanning the playback light made into the straight- 
line-like spot configuration at the information Records Department, and detecting the diffracted light. 
[0016] 

[Embodiment of the Invention] Below, the information record medium and information regenerative 
apparatus which applied this invention are explained to a detail, referring to a drawing. Below, the 
information record medium 1 as shown in drawing 1 is explained as an example of 1 configuration which 
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applied this invention, and the information regenerative apparatus which reproduces the information 
recorded on this information record medium 1 next with the application of this invention is explained. 
[0017] An information record medium 1 be make into the structure where of the laminating of the 
information record sheet 3 by which the phase diffraction grating be formed by the two-dimensional pattern 
according to the information to record on the substrate 2 formed in abbreviation plate-like with various 
kinds of resin ingredients etc. , the reflective film 4 which raise the reflection factor of the playback light 
irradiate at the time of informational playback , and the protective coat 5 which protect the information 
record sheet 3 and the reflective film 4 be carried out one by one as show in drawing 1 . 
[0018] Moreover, when playback light is irradiated from a protective coat 5 side to the information record 
sheet 3 at the time of informational playback and the information record medium 1 has the diffracted light 
produced in the phase diffraction grating formed in the information record sheet 3 detected, playback of the 
recorded information is performed. 

[0019] In addition, although illustrated only about the important section of the information record medium 1 
in drawing 1 , the information record medium 1 may be equipped with various kinds of sheathing materials 
for the object which raises the convenience of handling, mechanical endurance, and the resistance over an 
environmental variation besides the configuration of being shown in drawing 1 . 
[0020] As a configuration comparable as the common magnetic card widely used from the former as a 
substrate 2, the die length in all directions can be set to 50mm and 80mm, respectively, and thickness can be 
set to about several 100 micrometers. However, especially the substrate 2 is good also as magnitude 
comparable as the clerical work form which the configuration or ingredient are not limited and was made 
into predetermined specification (for example, A4, A5, B4, etc.), or thickness. Moreover, with the side to 
which the laminating of the information record sheet 3 is carried out, images, such as a photograph and an 
alphabetic character, are printed by the field (rear face) of an opposite hand, or, as for a substrate 2, another 
sheet with which the image was printed is stretched. 

[0021] In addition, in the information record medium 1, it has the substrate 2 in order to secure convenience, 
mechanical endurance, etc. of handling, and as long as these are fully secured, it may have flexibility. 
Moreover, a substrate 2 can be made unnecessary when information record sheet 3 the very thing satisfies 
these objects. In the information record medium 1, when a substrate 2 is made unnecessary, the information 
record sheet 3 will serve as the function as a substrate 2. However, in the information record medium 1, 
when it takes into consideration that delivery migration is relatively carried out to optical system with the 
information regenerative apparatus mentioned later at the time of informational playback, it is desirable for 
the thickness as the whole to be 0.1mm - about 0.5mm. Thereby, it can position to high degree of accuracy, 
and playback actuation can be ensured. 

[0022] Two or more phase diffraction gratings by the two-dimensional pattern according to the information 
signal which records the information record sheet 3 on one principal plane are formed. This information 
record sheet 3 is formed in the shape of a sheet by the thickness of about 0.1mm with various resin 
ingredients, such as a polycarbonate, and groove concavo-convex pattern 3 a which constitutes a Gentlemen 
phase diffraction grating is formed. Imprint formation of this concavo-convex pattern 3a can be carried out 
by low cost to the information record sheet 3 by using various ************ techniques, as it mentions 
later at high degree of accuracy. 

[0023] The reflective film 4 is formed by about 50nm thickness with metallic materials, such as aluminum, 
Au, Cu, and Ag. By having the reflective film 4, the information record medium 1 raises the reflection factor 
of playback light, and becomes possible [ outputting the diffracted light by whenever / sufficient 
reinforcement / optical / and light modulation ]. In addition, in the information record medium 1, when 
sufficient reflection factor for information record sheet 3 the very thing is equipped, the reflective film 4 can 
be made unnecessary. 

[0024] Moreover, as for especially the reflective film 4, being formed with the organic material is desirable. 
Like the ingredient which can obtain 2.0 or more refractive indexes to playback light as an organic material 
which can be used as reflective film 4, for example, a cyanine system organic-coloring-matter ingredient, 
the organic material in which a high refractive index is shown in the wavelength field of playback light can 
be used. In the information record medium 1 , it becomes easy by forming the reflective film 4 with an 
organic material to be able to reduce the load to an environment, when burning and discarding, and to aim at 
recycle of a resource. 

[0025] Moreover, in the information record medium 1, when the refractive index of the light transmission 
layer (the case of this example protective coat 5) which will be penetrated by the time playback light reaches 
the information record sheet 3 is about 1.5, since the reflection factor to the playback light in this light 
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transmission layer becomes about 4%, it is necessary to secure the reflection factor in the reflective film 4 
about 10% or more. Therefore, when the reflective film 4 is formed with an organic material, the refractive 
index of this organic material is set to nO and wavelength of playback light is set to lambda, a high reflection 
factor can be obtained by setting the thickness of this reflective film 4 as the lambda/n 0 neighborhood. In 
addition, what is necessary is just to carry out selection of an ingredient or thickness in consideration of 
complex index of refraction instead of the refractive index in the reflective film 4, when it is not necessary 
to necessarily have translucency to playback light as an organic material and does not have translucency. 
[0026] The laminating of the protective coat 5 is carried out in order to protect the information record sheet 
3 and the reflective film 4, and it is formed in the shape of a thin film with the ingredient in which 
translucency is shown to playback light. In addition, it can have a sheathing material and the information 
record medium 1 can make a protective coat 5 unnecessary in the case where neither the information record 
sheet 3 nor the reflective film 4 needs to be protected directly, and the case where it has environmental 
capability-proof with sufficient these information record sheet 3 and reflective film 4. 
[0027] Moreover, in the information record medium 1 concerning this example, to the information record 
sheet 3, playback light is irradiated, and is constituted from a protective coat 5 side, and this protective coat 
5 has the function as a light transmission layer. For this reason, the protective coat 5 needs to have sufficient 
translucency to playback light. It corrects, for example, in considering the information record medium 1 as 
the configuration which irradiates playback light from a substrate 2 side, this substrate 2 serves as a light 
transmission layer, and it becomes important to have sufficient translucency. In this case, translucency is not 
required for a protective coat 5. 

[0028] Below, the point how information is recorded is explained in the information record medium 1 
constituted as mentioned above. 

[0029] As shown in drawing 2 , two or more phase diffraction gratings are arranged by the two-dimensional 
pattern according to the information to record by concavo-convex pattern 3 a formed in the information 
record sheet 3, and the field in which this phase diffraction grating was arranged constitutes the information 
Records Department 10 from an information record medium 1 as a whole. In addition, drawing 2 is the top 
view which saw the principal plane of the information record medium 1 from the exposure side of playback 
light, and is the mimetic diagram omitting and showing some two-dimensional patterns. 
[0030] In the field of the information Records Department 10, the 1st control information Records 
Department 1 1 as a field and the 2nd control information Records Department 12 where various kinds of 
control information was recorded on the band-like field, and the data-logging section 13 as a field where the 
information on arbitration was recorded are set up. The multi-statement of the 1 st control information 
Records Department 1 1 is mutually carried out to parallel at the predetermined spacing, and the multi- 
statement of the 2nd control information Records Department 12 is mutually carried out to parallel at the 
predetermined spacing in the direction which intersects perpendicularly to the 1 st control information 
Records Department 1 1 . And the contrant region of the shape of a grid constituted by the control 
information Records Department 1 1 of these 1st and the 2nd control information Records Department 12 is 
set up as the data-logging section 13, and the information on arbitration will be recorded on this data- 
logging section 13. 

[0031] In case playback light is irradiated and informational playback is performed, for example as control 
information recorded on the 1st control information Records Department 1 1 and the 2nd control information 
Records Department 12, it is desirable to record the information which shows the exposure location and 
scan location of this playback light. The exposure location and scan location of playback light are 
detectable, playback light can be irradiated in the center section of a Gentlemen phase diffraction grating, or 
it can become easy to scan playback light in accordance with the train of a phase diffraction grating etc., and 
the information regenerative apparatus which reproduces by this the information recorded on the 
information record medium 1 can detect the diffracted light certainly, and can obtain good playback output 
characteristics. 

[0032] In addition, as for the information which shows the exposure location and scan location of playback 
light, it is desirable to be located and recorded on at least two or more places in the field of the information 
Records Department 10. Thereby, an inclination (namely, inclination of the information Records 
Department 1 0), the amount of gaps, etc. of the information record medium 1 to optical system in an 
information regenerative apparatus are certainly detectable. 

[0033] Moreover, the information which shows the timing which carries out pulse luminescence of the 
playback light in an information regenerative apparatus as control information is also recordable. Thereby, 
by detecting this control information in an information regenerative apparatus, pulse luminescence of the 
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playback light can be carried out in the location of a Gentlemen phase diffraction grating, or the location 
equivalent to the train of a phase diffraction grating, the exposure power of playback light can be adjusted or 
the cross talk between adjoining phase diffraction gratings can be reduced. In addition, although you may be 
the information which shows directly the period which carries out pulse luminescence as information which 
shows such timing, it can also consider as information to which "0" and " 1 " appear by turns along the 
scanning direction of playback light, for example. In this case, the output signal acquired by scanning 
playback light in accordance with this information serves as a wave as shown in drawing 3 , and can 
compute the timing of pulse luminescence from this wave-like period. 

[0034] Moreover, as control information, the address information in the data-logging section may be shown. 
Thereby, the information record medium 1 becomes easy [ reproducing specific information out of the 
information recorded on the information Records Department 10 ]. 

[0035] Still more specifically let the list of the phase diffraction grating of the direction (longitudinal 
direction in drawing 2 ) where the 1 st control information Records Department 1 1 was set up be a "truck" as 
the information Records Department 10. and the record pattern with which the track number is recorded on 
the header and "0" and "1 " appear by turns as the 1st control information Records Department 1 1 — every 
other truck — a part for three trucks — recording . It becomes easy for this to detect the gap produced when 
scanning in the direction which intersects perpendicularly to this truck, in case it packs one truck at a time 
by the playback light made into the straight-line-like spot configuration for example, with the information 
regenerative apparatus and detects. 

[0036] Moreover, for example, the positional information in the scanning direction of playback light, the 
information containing the synchronizing signal for detecting the "unevenness" of a scan speed, etc. may be 
recorded on the 1 st control information Records Department 1 1 or the 2nd control information Records 
Department 12. 

[0037] By the way, it is recorded as the information recorded on the 1st control information Records 
Department 11, the 2nd control information Records Department 12, and the data-logging section 13 shows 
the information Records Department 10 to drawing 4 , two or more plane patterns, i.e., two-dimensional 
pattern, of a list of the phase diffraction grating 20. The phase diffraction grating 20 is formed considering 
several slots as 1 set of concavo-convex pattern 3 a formed in the principal plane of the information record 
sheet 3. And in the field of the information Records Department 10, for example, the part in which the phase 
diffraction grating 20 is formed is set up as a value " 1 ", and the part in which the phase diffraction grating 
20 is not formed is set up as a value "0." In the information record medium 1 , information is recorded with 
the digital data of "0" and "1" by carrying out two or more formation to the field in the information Records 
Department 10 by the pattern according to the information which these phase diffraction gratings 20 record. 
That is, the phase diffraction grating 20 is functioning in the information record medium 1 as a basic 
information unit which is the minimum component in which information is shown. 

[0038] Moreover, as drawing 5 shows the phase diffraction grating 20 typically, the stripe-like slot whose 
line breadth b die-length L is about 1 micrometer to the field of 7 micrometer around sets a pitch p to about 
several micrometers, and is constituted by forming two or more in parallel mutually. Moreover, this tooth 
depth d can make max the modulation factor at the time of playback light diffracting it, when wavelength of 
playback light is set to lambda/4n, having used the refractive index of lambda and a light transmission layer 
as n. However, actually, even if it will be the case where tooth depth d is made into the twice, i.e., 
lambda/2n or less extent, of lambda/4n if effective optical reinforcement is carried out for the half- value 
width of this Gaussian distribution since Gaussian distribution has arisen at the optical spot of playback light 
at optical reinforcement, enough modulation factors can be obtained. More specifically, it is desirable to 
make tooth depth d into lambda / 8 n-lambda / the range of 2n. 

[0039] Moreover, the pitch p of the slot in the phase diffraction grating 20 is determined by the angle of 
diffraction of the diffracted light. Angle-of-diffraction thetam of the m-th diffracted light (m= 0, **1, **2, 
...) is computable with the following formulas 1 . 
[0040] 

thetam=sin -1 (m lambda/p) ... (formula 1) 

Therefore, if the numerical aperture of the objective lens used since playback light is condensed at the time 
of playback of this information record medium 1 is set to NA (=sintheta0), the pitch p of a slot needs to 
satisfy the following formulas 2. 
[0041] P<lambda/NA ... (formula 2) 

To follow, for example, reproduce by the playback light whose wavelength is 780nm using the objective 
lens whose NA is 0.1, it is necessary to make the pitch p of a slot into at least 5-micrometer or less extent. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2002-251745,A [DETAILED DESCRIPTION] 



Page 6 of 12 



Here, since the information record medium 1 can form in high degree of accuracy concavo-convex pattern 
3a which constitutes the phase diffraction grating 20 with various kinds 0 f ************ techniques, 
forming the shape of a quirk of the phase diffraction grating 20 in the precision of about dozens of nm can 
realize it easily. For this reason, good reproducing characteristics can be secured, without wavelength's 
lambda using a small playback light, or using an objective lens with large numerical aperture NA. 
[0042] That is, the information record medium 1 can be certainly reproduced using the laser oscillation 
component which carries out outgoing radiation of the light whose wavelength widely used from the former 
is about 780nm, and the objective lens whose numerical aperture NA is about 0.2, and it can contribute also 
to realizing an information regenerative apparatus by low cost extremely. 

[0043] Moreover, as for the size of the phase diffraction grating 20 as a basic information unit, i.e., the 
occupancy area of a hit of even the phase diffraction grating 20 in the information Records Department 10, 
in the information record medium 1, it is desirable to be carried out to two or less [ 1 00-micrometer ]. By 
making the phase diffraction grating 20 into the shape of a square, this corresponds, when die-length [ of 
one side ] L is 10 micrometers or less. When this occupancy area exceeds 2 [ 1 00-micrometer ], in order to 
secure **** and sufficient storage capacity which are diminished to the concept of this invention of 
realizing a low cost information record medium equipped with size and storage capacity comparable as the 
optical card used from the former, the size of the information Records Department 10 will become large, 
and it will become impossible to attain storage capacity sometimes sufficient as comparable as an optical 
card in size. 

[0044] Below, one example is given and explained about the manufacture approach of the information 
record medium 1 mentioned above. The information record medium 1 can apply the technique using the 
technique used in the mastering process of optical disks, such as CD-ROM and DVD, as explains below, 
i.e., an exposure technique, a ************ technique, etc. of a photopolymer, and can manufacture it 
easily. 

[0045] First, as shown in drawing 6 , the plate-like glass original recording 30 is prepared, ultrasonic 
cleaning is performed to this glass original recording 30, and a principal plane is fully washed. Next, as 
shown in drawing 7 R> 7, on the principal plane of the glass original recording 30, a spin coater is used and 
photoresist ingredients, such as V30, are applied in the shape of a thin film. This forms a photoresist layer 
31 by the thickness of 1 50nm - about 200nm. 

[0046] Next, as shown in drawing 8 , the laser beam modulated according to the information recorded on the 
information record medium 1 is irradiated to a photoresist layer 31, and this photoresist layer 31 is exposed. 
At this time, laser drawing equipment 50 as shown in drawing 9 is used. 

[0047] Since laser drawing equipment 50 is widely used in the exposure process of an optical disk from the 
former, detailed explanation is omitted, but as shown in drawing 9 , it has the main surface plate 52 
supported with the shock absorbing desk 5 1 , and X-Y table 53 is arranged on this main surface plate 52. 
Migration of X-Y table 53 in the direction of X and the direction of Y is enabled, and it is made possible 
[ positioning a processing object (work piece) in a field to high degree of accuracy ]. On this X-Y table 53, it 
has the attraction table 54 whose revolution in the direction of theta was enabled. The attraction table 54 is 
in the condition which laid the work piece in the principal plane, is attracted by vacuum attraction and 
carries out fixed support. 

[0048] Moreover, laser drawing equipment 50 is equipped with the optical system 56 which becomes 
irregular according to the information which records a laser beam to the laser beam by which outgoing 
radiation was carried out from the laser oscillator 55 which carries out outgoing radiation, and this laser 
oscillator 55, and the objective lens 57 which irradiates the laser beam to which the modulation was 
performed at a work piece. Furthermore, it has CCD camera 58 which picturizes the exposure condition of a 
photoresist layer 31, and the control section 59 which operates actuation of the whole equipment. 
[0049] This photoresist layer 3 1 is exposed by irradiating a laser beam to the photoresist layer 3 1 formed on 
the glass original recording 30 using the above laser drawing equipments 50. 

[0050] It is in the condition which fixed the glass original recording 30 as a work piece to the attraction table 
54, and, specifically, outgoing radiation of the laser beam whose wavelength is 413nm is carried out, using a 
krypton laser oscillator as a laser oscillator 55. And according to the information recorded on the 
information record medium 1 , it becomes irregular to a laser beam with the acoustooptic modulator 
(AOM: Acousto-Optic Modulator) with which optical system 56 was equipped. Thereby, a photoresist layer 
3 1 is exposed in the optical spot location where the laser beam was irradiated. While the polygon mirror 
with which optical system 56 was equipped performs the main deflection to coincidence at this time, X-Y 
table 53 is moved small [ every ], and it exposes by the pattern which corresponds in the shape of [ of the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2002-251745,A [DETAILED DESCRIPTION] 



Page 7 of 12 



phase diffraction grating 20 in the information record medium 1 ] a quirk. At this time, it exposes by pattern 
by which the pitch p of the slot in the phase diffraction grating 20 is set to about 2 micrometers. 
[0051] Next, it washes in cold water, after developing the exposed photoresist layer 31 using an alkali 
solution etc., as shown in drawing 10 . By this, on a glass substrate 30, the concavo-convex pattern 
corresponding to concavo-convex pattern 3a of the information record sheet 3 will be formed. Next, as 
shown in drawing 1 1 , conductivity is given by giving non-electrolyzed nickel plating etc. to the front face 
of the developed photoresist layer 31 and the FA blow-holes original recording 30. Next, as shown in 
drawing 12 , the metal mask 32 which has the concavo-convex pattern reversed to the concavo-convex 
pattern formed in the glass original recording 30 is produced by performing electroplating (electrocasting). 
[0052] Next, as shown in drawing 13 , La Stampa 33 is produced by performing a stamping by making the 
metal mask 32 into La Stampa. It faces performing this stamping and ************ equipment which is 
used in case the original recording of various optical disks is manufactured from the former can be used. 
[0053] Next, La Stampa 33 produced as mentioned above is attached in sheet imprint equipment 60 as 
shown in drawing 14 . Sheet imprint equipment 60 is equipped with the 1 st sheet bobbin 62 in which it 
comes to wind the imprint sheet 61 formed in the shape of a long picture (the shape of a sheet) with resin 
ingredients, such as a polycarbonate, and the 2nd sheet bobbin 63 which rolls round the imprint sheet 61 
which began to be rolled from this 1st sheet bobbin 62. Moreover, in the middle of the transit way of the 
imprint sheet 61, a pressure roll 64 and the Maine roll 65 counter, and are arranged. And while beginning to 
be wound from the 1st sheet bobbin 62 and rolled round with the 2nd sheet bobbin 63, the imprint sheet 61 
is constituted, being heated by the pressure roll 64 so that it may be pressurized to the Maine roll 65. 
[0054] La Stampa 33 formed of the stamping is attached in accordance with the peripheral surface of the 
Maine roll 65 in the sheet imprint equipment 60 constituted as mentioned above. In addition, though not La 
Stampa 33 but the metal mask 32 is attached in the Maine roll 65, it is good for it In this case, it is 
necessary to expose exposure of a photoresist layer 31 by the reversed pattern with concavo-convex pattern 
3 a of the information record sheet 3. 

[0055] Thus, as by imprinting making it run the imprint sheet 61 at high speed shows the concavo-convex 
pattern formed in La Stampa 33 using sheet imprint equipment 60 to drawing 1 5 , the concavo-convex 
pattern of La Stampa 33 will be imprinted by the front face of the imprint sheet 61, and concavo-convex 
pattern 3a will be formed. And this imprint sheet 61 turns into the information record sheet 3 by cutting the 
imprint sheet 61 in the configuration of the information record sheet 3. 

[0056] Next, as shown in drawing 16 , the reflective film 4 is formed by using technique, such as sputtering 
and vacuum evaporationo, on the information record sheet 3. Next, as shown in drawing 17 , on the 
information record sheet 3 with which the reflective film 4 was formed, coaters, such as a roll coater, are 
used and a protective coat 5 is applied. Next, as shown in drawing 18 , the information record sheet 3 is 
pasted up on a substrate 2, and the information record medium 1 is completed. 
[0057] The signal output obtained next at the time of playback of the information record medium 1 
produced as mentioned above was verified using playback optical system as shown in drawing 19 . 
[0058] The playback optical system shown in drawing 1 9 carries out outgoing radiation of the laser beam 
whose wavelength is 780 micrometers with the semiconductor laser oscillator 90, and coupling of it is 
carried out by the collimator lens 91 whose numerical aperture NA is 0.08, and let this laser beam be a 
collimated beam. Moreover, the polarization beam splitter 92 and the quarter-wave length plate 93 are 
inserted on the optical path of this collimated beam. And with the objective lens 94 whose numerical 
aperture NA is 0.16, it is condensed by the information Records Department 10 of the information record 
medium 1 , and a laser beam is irradiated in a circular spot configuration. Moreover, incidence of the zero- 
order diffracted light produced at the information Records Department 10 is carried out to the convergent 
lens 95 whose numerical aperture NA is 0.16 through an objective lens 94, the quarter- wave length plate 94, 
and a polarization beam splitter 93. It is condensed with this convergent lens 95 by the 6.6-micrometer 
diameter of a spot, and the diffracted light is detected by the photodiode 96. 

[0059] In the playback optical system constituted as mentioned above, when moving the information record 
medium 1 by 500 micrometer/sec to the spot location of a laser beam, the signal output obtained from the 
photodiode 96 is shown in drawing 20 . It was checked that about 70% of modulation factor is accepted in 
the signal output obtained from a photodiode 96 at the time of playback of the information record medium 1 , 
and a signal output significant enough can be obtained from the result shown in drawing 20 to it. 
[0060] As an information regenerative apparatus which reproduces the information recorded on the 
information record medium 1 mentioned above next, the information regenerative apparatus 70 as shown in 
drawing 21 and drawing 2222 is mentioned as an example of 1 configuration, and is explained. In addition, 
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drawing 21 is the top view of the information regenerative apparatus 70, and drawing 22 is the side 
elevation of the information regenerative apparatus 70. <BR> [0061] The information regenerative 
apparatus 70 is equipped with the semiconductor laser oscillator 71 which carries out outgoing radiation of 
the laser beam whose wavelength is 780nm by lmW of optical outputs as the light source, as shown in 
drawing 21 and drawing 22 . 30 degrees of this semiconductor laser oscillator 71 are perpendicularly made 
into 10 degrees horizontally to the plane of composition [ as opposed to equipment in the angle of 
divergence (reinforcement 1 / e-2) of the laser beam which carries out outgoing radiation ]. 
[0062] Moreover, on the optical axis of the laser beam by which outgoing radiation is carried out from the 
semiconductor laser oscillator 71, sequential arrangement of the 1st cylindrical lens 72, the 2nd cylindrical 
lens 73, a beam splitter 74, and the 3rd cylindrical lens 75 is carried out. Moreover, the location where the 
laser beam which penetrated the 3rd cylindrical lens 75 is irradiated is equipped with the information 
Records Department 10 of the information record medium 1. And incidence of the zero-order diffracted 
light is again carried out to a beam splitter 74 through the 3rd cylindrical lens 75 among the diffracted lights 
produced when a laser beam is irradiated by the information Records Department 10. 
[0063] A beam splitter 74 reflects the diffracted light which has returned from the information Records 
Department 10, and reflects this diffracted light in the direction which intersects perpendicularly to the 
optical axis of the laser beam by which outgoing radiation was carried out from the semiconductor laser 
oscillator 71. Moreover, sequential arrangement of the 4th cylindrical lens 76 and CCD array 77 is carried 
out on the optical path of the diffracted light in which the information regenerative apparatus 70 was 
reflected by the beam splitter 74. 

[0064] Moreover, it has the scanner (not shown) to which the information regenerative apparatus 70 scans a 
laser beam at the information Records Department 10 of the information record medium 1 . As a scanner, the 
device which enables migration of the information Records Department 10 of the information record 
medium 1 relatively to the exposure location of a laser beam is realizable by combining a mechanical 
member, for example. Moreover, a scanner is also realizable by arranging optical members, such as a 
galvanomirror, a volume mold hologram, and a mirror array, on the optical path of a laser beam. 
[0065] Moreover, it has the control section by which the information regenerative apparatus 70 controls 
actuation of each part, the signal-processing section which performs various kinds of signal processing to 
the signal output from the CCD array 77. It is realizable with a control circuit, an arithmetic circuit, etc. 
which were constituted for example, combining various semiconductor devices, and since these control 
sections and the signal-processing section can be suitably designed according to the actuation and signal 
processing of equipment which are considered as a request, they omit detailed explanation here. 
[0066] The 1 st cylindrical lens 72 penetrates the laser beam by which outgoing radiation was carried out 
from the semiconductor laser oscillator 71 to the travelling direction of this laser beam as a laser beam 
parallel to a vertical direction (it is the vertical direction in drawing 22 ). In the information regenerative 
apparatus 70, when the focal distance of the 1st cylindrical lens 72 is 17mm, the width of face of the 
perpendicular direction of a laser beam is set to 6mm by this 1st cylindrical lens 72. 

[0067] The lens side is arranged in the direction which intersects perpendicularly in the 1st cylindrical lens 

72, and the 2nd cylindrical lens 73 penetrates the laser beam which penetrated the 1st cylindrical lens 72 to 
the travelling direction of a laser beam as a laser beam parallel to a level direction (it is the vertical direction 
in drawing 21 ). When the focal distance of this 2nd cylindrical lens 73 is 43mm, the horizontal width of 
face of a laser beam is set to 40mm by this 2nd cylindrical lens 73. That is, in the information regenerative 
apparatus 70, the laser beam which penetrated the 2nd cylindrical lens 73 turns into a band-like parallel laser 
beam by which beam width of horizontal and a perpendicular direction was made the ratio of 40:6. 

[0068] The permeability to the direction of an optical axis of a laser beam where outgoing radiation of the 
beam splitter 74 was carried out from the semiconductor laser oscillator 71 is equipped with a half mirror 
[ as / whose reflection factor to the direction where this intersects perpendicularly 50% is 50% ]. 
[0069] The lens side is arranged in the direction which intersects perpendicularly in the 2nd cylindrical lens 

73, and the 3rd cylindrical lens 75 converges the band-like parallel laser beam which penetrated the beam 
splitter 74 in the vertical direction (it is the vertical direction in drawing 22 ) to the travelling direction of a 
laser beam. By this, a laser beam will be irradiated by the information Records Department 10 of the 
information record medium 1 in a straight-line-like spot configuration. That is, the information regenerative 
apparatus 70 is made possible [ irradiating a laser beam simultaneously to the list (truck) of the phase 
diffraction grating of the direction (longitudinal direction in drawing 2 ) where the 1 st control information 
Records Department 1 1 was set up ] by irradiating the laser beam of a straight-line-like spot configuration to 
two or more phase diffraction gratings 20 arranged in the information Records Department 10 by the two- 
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dimensional pattern. 

[0070] So to speak, this 3rd cylindrical lens 75 has the function as an objective lens, and when a focal 
distance is 20mm, it is equivalent to the objective lens whose numerical aperture NA is 0.15. In this case, 
the width of face of the laser beam made into the straight-line-like spot configuration is set to 6.5 
micrometers on the information Records Department 10. 

[0071] The laser beam irradiated by the 3rd cylindrical lens 75 at the information Records Department 10 of 
the information record medium 1 is diffracted by the phase diffraction grating 20 arranged in this 
information Records Department 1 0, as shown in drawing 23 . In addition, in drawing 23 , some information 
record media 1 are omitted and only the important section is shown. 

[0072] Among the diffracted lights produced at this time, it separates from the primary diffracted light from 
opening of the 3rd cylindrical lens 75, and incidence only of the zero-order diffracted light is carried out to 
the 3rd cylindrical lens 75. In addition, it is reflected by the interface of a light transmission layer and the 
exterior, and the secondary high order more than diffracted light does not come out outside from the 
information record medium 1 . 

[0073] Thus, it is reflected by the beam splitter 74 and incidence of the zero-order diffracted light which 
carried out incidence to the 3rd cylindrical lens 75 is carried out to the 4th cylindrical lens 76. The focal 
distance is set to 20mm, and this 4th cylindrical lens 76 converges a laser beam (diffracted light) in the 
vertical direction (it is a longitudinal direction in drawing 22 ) to the optical axis of a laser beam, and it is 
made it to carry out incidence to the CCD array 77. 

[0074] The CCD array 77 is a photo detector by which it comes to form two or more light sensing portions 
successively in the die-length direction (the direction of a long side) of the laser beam of the shape of a 
straight line by which incidence is carried out. As this CCD array 77, 7500 light sensing portions of the 
magnitude of 7 micrometer around are formed successively, a data transfer rate is 40MHz and the photo 
detector in which light-receiving sensibility has 1 1 V/lx/s can be used, for example. And the CCD array 77 
detects the diffracted light produced by the phase diffraction grating 20 for one truck arranged in the 
information Records Department 10 by each light sensing portion, respectively. 

[0075] The information regenerative apparatus 70 constituted as mentioned above In case the information 
recorded on the information record medium 1 is reproduced, by irradiating the laser beam as a playback 
light in a straight-line-like spot configuration at the information Records Department 10 It is supposed that it 
is possible to detect the diffracted light produced in the Gentlemen phase diffraction grating 20 as a basic 
information unit for every truck (for it to be towards the 1st control information Records Department 1 1 
having been set up). And when a control section controls a scanner, the two-dimensional pattern with which 
it comes to arrange the phase diffraction grating 20 in the direction (direction where the 2nd control 
information Records Department 12 was set up) which carries out a **** rectangular cross to the die-length 
direction of a spot configuration by scanning a laser beam sequentially is detected, and the recorded 
information is reproduced based on the detected two-dimensional pattern. 

[0076] Therefore, the information regenerative apparatus 70 is made possible [ reproducing the information 
recorded on the information record medium 1 by the simple configuration of scanning the laser beam made 
into the straight-line-like spot configuration at the information Records Department 1 0, and detecting the 
diffracted light ]. 

[0077] By the way, it is necessary to make below into the magnitude of the Gentlemen phase diffraction 
grating 20 as a basic information unit in the information Records Department 10 spot size of the laser beam 
which irradiates the information Records Department 1 0. Here, considering the case where the optical spot 
made into the usual circle configuration is irradiated, by setting the diameter of the Airy disk of this optical 
spot to D, as shown in the following formulas 3, it can express. 
[0078] D=1.22 lambda/NA ... (formula 3) 

Here, when the numerical aperture NA of 780nm and an objective lens is set to 0.15 for the wavelength 
lambda of playback light, the diameter D of the Airy disk is set to about 6.3 micrometers. Therefore, in the 
information regenerative apparatus 70 concerning this example, it is necessary to set to about 6.3 
micrometers width of face of the laser beam made into the straight-line-like spot configuration. Thus, what 
is necessary is just to choose suitably the numerical aperture NA of the 3rd cylindrical lens 75 which is 
functioning as an objective lens in the information regenerative apparatus 70 concerning this example, and 
the wavelength lambda of the laser beam which carries out outgoing radiation from the semiconductor laser 
oscillator 71, in order to specify the width of face of a laser beam. 

[0079] Moreover, the depth of focus Z of the laser beam to the information Records Department 10 can be 
expressed as shown in the following formulas 4. 
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[0080] 

Z=**lambda/2 (NA) 2 ... (formula 4) 

Therefore, when it is set as value sufficient in the information regenerative apparatus 70 concerning this 
example to detect the Gentlemen phase diffraction grating 20 formed in the information Records 
Department 10 in the wavelength lambda of a laser beam, and the numerical aperture NA of the 3rd 
cylindrical lens 75 as an objective lens, the depth of focus Z can be set to about **17.3 micrometers. For this 
reason, the depth of focus Z can be set up sufficiently greatly to tooth depth d in the phase diffraction 
grating 20. In addition, since this depth of focus Z is fully generous to tooth depth d, even if it is the case 
where curvature and an inclination have arisen to the information Records Department 1 0, a two- 
dimensional pattern is certainly detectable [ it can make it unnecessary to perform various servo controls, 
such as a focus servo and ]. 

[0081] In addition, it is desirable to acquire the control information recorded on the 1st control information 
Records Department 1 1 or the 2nd control information Records Department 12, and to consist of 
information regenerative apparatus 70 so that an exposure and scan of a laser beam may be performed based 
on this control information in case it reproduces by doing in this way. An exposure location and a scan 
location can be adjusted, or the location which detected the address information recorded as control 
information, and the information which should be reproduced recorded can pinpoint based on the 
information which specifically shows the exposure location and the scan location of the laser beam recorded 
as control information, and it can control to irradiate a laser beam in this location. 

[0082] Moreover, it is good though scanned acquiring the timing which carries out pulse luminescence of 
the laser beam from control information, and carrying out pulse luminescence of the laser beam to this 
timing. Thereby, it not only can reduce the cross talk between phase diffraction-grating 20 comrades which 
adjoin up and down, but as compared with the case where a laser beam is scanned continuously at the 
information Records Department 1 0, it becomes easy to control the exposure power of a laser beam 
appropriately. Thus, pulse width in the case of carrying out pulse luminescence of the laser beam can be set 
to 1 00 microseconds. 

[0083] For example, the amount of gaps with the Gentlemen phase diffraction grating 20 formed in each 
light sensing portion of the CCD array 77 and the information Records Department 1 0 based on control 
information is detected, and it is desirable to perform address amendment of the signal read from each 
detected light sensing portion [ in / according to an amount / it shifts and / the CCD array 77 ]. A minute gap 
of the scanning direction produced with the scan of a laser beam can be amended by this, and the formation 
location of the Gentlemen phase diffraction grating 20 as a basic information unit can be detected to high 
degree of accuracy. 

[0084] Moreover, in the information regenerative apparatus 70, since intensity distribution have arisen from 
the semiconductor laser oscillator 71 in the laser beam by which outgoing radiation is carried out, in the die- 
length direction of a spot configuration, remarkable intensity distribution have arisen also in the diffracted 
light detected by the laser beam irradiated by the information Records Department 10 and the CCD array 77. 
If such intensity distribution have arisen, it will be difficult to distinguish a value "0" and a value "1" from 
the signal output obtained as a result of detecting the diffracted light by the CCD array 77. 
[0085] Then, in order to amend the heterogeneity of the intensity distribution which may be included in the 
diffracted light, it is desirable to have an intensity-distribution amendment means. It is desirable to arrange 
the apodization filter which has a filter shape as specifically shown in drawing 24 between the 2nd 
cylindrical lens 73 and a beam splitter 74. 

[0086] In addition, in the information regenerative apparatus 70 mentioned above, it considers as the 
configuration which detects the zero-order diffracted light among the diffracted lights from the phase 
diffraction grating 20. For this reason, the light income in each light sensing portion of the CCD array 77 is 
the location in which the phase diffraction grating 20 is formed, and falls as compared with the location 
which is not formed. Therefore, in the CCD array 77, the existence of the phase diffraction grating 20 will 
be detected noting that the phase diffraction grating 20 is formed in the diffraction location in the 
information Records Department 10 corresponding to this light sensing portion, and the phase diffraction 
grating 20 is not formed in the diffraction location in the information Records Department 10 corresponding 
to this light sensing portion when light income is large when the light income in each light sensing portion is 
small. So, in the information regenerative apparatus 70, when the signal-processing section performs various 
kinds of signal processing based on the signal outputted from the CCD array 77, for example, the two- 
dimensional pattern in the information Records Department 10 is detectable. 

[0087] Although considered as the configuration which detects "the zero-order diffracted light" in the 
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information Records Department 1 0 with the information regenerative apparatus 70 in the above 
explanation, it is not limited to considering this invention as such a configuration, and the information 
regenerative apparatus considered as the configuration which detects "the primary diffracted light" in the 
information Records Department 10 can also be realized. Below, the information regenerative apparatus 80 
considered as the configuration in this way is explained. In addition, it supposes that only a point of 
difference with the information regenerative apparatus 70 mentioned above is explained below, and 
explanation is omitted about a configuration the same as that of each part of the information regenerative 
apparatus 70 mentioned above, or equivalent, and suppose that the same sign is attached all over drawing. 
[0088] The information regenerative apparatus 80 is equipped with the semiconductor laser oscillator 71 as 
the light source as shown in drawing 25 , and sequential arrangement of the 1st cylindrical lens 72, the 2nd 
cylindrical lens 73, and the 3rd cylindrical lens 75 is carried out on the optical path of the laser beam by 
which outgoing radiation is carried out from this semiconductor laser oscillator 71. And a laser beam is 
irradiated by the information Records Department 1 0 of the information record medium 1 by the 
predetermined incident angle alpha. 

[0089] When the phase diffraction grating 20 does not exist in the exposure location of the laser beam by 
which incidence was carried out by the incident angle alpha at this time, a laser beam will be reflected by 
the reflective film 4 on the outgoing radiation square alpha. Moreover, when the phase diffraction grating 20 
exists in the exposure location of a laser beam, outgoing radiation of this primary diffracted light is carried 
out in the direction in which only the angle of diffraction theta 1 of the primary diffracted light was added to 
the outgoing radiation angle alpha. 

[0090] So, in the information regenerative apparatus 80, sequential arrangement of the 5th cylindrical lens 
81 and CCD array 77 is carried out in the direction in which outgoing radiation of this primary diffracted 
light is carried out. That is, in the information regenerative apparatus 80, the 5th cylindrical lens 81 is 
arranged in the location where incidence only of the primary diffracted light from the phase diffraction 
grating 20 is carried out, and the CCD array 77 is considered as the configuration which detects the primary 
diffracted light which penetrated the 5th cylindrical lens 81. 

[0091] By being constituted as mentioned above, the information regenerative apparatus 80 scans the 
information Records Department 10 by the laser beam made into the straight-line-like spot configuration 
like the information regenerative apparatus 70 mentioned above, and becomes possible [ reproducing the 
information recorded on this information Records Department 10 as a two-dimensional pattern ]. 
[0092] In addition, in the information regenerative apparatus 80, when the primary diffracted light arises by 
the phase diffraction grating 20, it considers as the configuration this primary diffracted light is received by 
whose CCD array 77. Therefore, it differs in the information regenerative apparatus 70, and the light income 
in each light sensing portion of the CCD array 77 is the location in which the phase diffraction grating 20 is 
not formed, and it falls as compared with the location currently formed. Therefore, in the CCD array 77, the 
existence of the phase diffraction grating 20 will be detected noting that the phase diffraction grating 20 is 
formed in the diffraction location in the information Records Department 10 corresponding to this light 
sensing portion, and the phase diffraction grating 20 is not formed in the diffraction location in the 
information Records Department 10 corresponding to this light sensing portion when light income is small 
when the light income in each light sensing portion is large. So, in the information regenerative apparatus 
70, when the signal-processing section performs various kinds of signal processing based on the signal 
outputted from the CCD array 77, for example, the two-dimensional pattern in the information Records 
Department 1 0 is detectable. 

[0093] Moreover, in the information regenerative apparatus 80, in order to detect the primary diffracted light 
produced at the information Records Department 1 0, as shown in drawing 25 , it considers as the 
configuration which irradiates a laser beam by alpha whenever [ predetermined incident angle ] at the 
information Records Department 10. In this case, as for the Gentlemen phase diffraction grating 20 formed 
in the information Records Department 10, it is desirable to form the shape of that quirk so that the 
diffracted light may arise in the direction parallel to the scanning direction of a laser beam. [0094] which 
can arrange the 5th cylindrical lens 81 and CCD array 77 in the direction vertical to the transit direction of a 
laser beam, and can simplify an equipment configuration by this 

[Effect of the Invention] Since two or more arrangement is carried out by the two-dimensional pattern 
according to the information which a phase diffraction grating records, even if the information record 
medium concerning this invention is the case where the field secured as the information Records 
Department is made minute, it can be equipped with sufficient storage capacity. Moreover, it is easy it not 
only can to form by imprinting a concavo-convex pattern in location precision sufficient on a substrate, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2002-251745,A [DETAILED DESCRIPTION] 



Page 12 of 12 



using the************ technique used as a phase diffraction grating when forming the concavo-convex 
pattern of an optical disk from the former, but to form by low cost extremely. Therefore, it has the storage 
capacity of several MB to about dozens of MB, and user-friendliness can produce a good information record 
medium to a large quantity by low cost extremely. 

[0095] Moreover, the information regenerative apparatus concerning this invention can reproduce the 
information recorded on the information record medium applied to this invention mentioned above by the 
very simple configuration of scanning the playback light made into the straight-line-like spot configuration 
at the information Records Department, and detecting the diffracted light. Therefore, since it is easy to 
simplify the servo mechanism in playback light, or to suppose that it is unnecessary, it can simplify an 
equipment configuration and it is not only possible to reproduce the information recorded on the information 
record medium concerning this invention, but can realize low-cost-izing and a miniaturization as the whole 
equipment. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2002-251745,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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zmmzntcis-ifmcttLT. carsiiBHfcjSKT 
-*tejsaW"r*«*ixvX5 7i:%ii*T^*. 

7 * h US?X hJl 3 1 ©WfcRtfc&aW**- S CCD 
*^758t «»£&<D»{1^&#-f 3M@imi5 5 9 

[0 0 4 9] ULt©<fc5fcV— If&HStS 5 0 fcJBl^ 
T. ^7XHfi3 0±lCjgfiKSnfe7*hU^Xhe3 

1 KitbTU— 9*Jt«rfigW-r 5 , Ct07* h 

[0 0 5 0] mftmcli, tLT<Dtf^X!WM3 
0*^1^-^1/5 4 ICHJgbfclfligT, u— yssiis 
55tLT^V7hy U— If f&g§8£ffl^T> ttfitf 4 

1 3 nmT«*lx-1f)tt»tHtfrS. *U, KNBaES 
«M*ifcC»-T*1lBlfe:«i:T, Jte¥JR5 6fc«M.&n 
fcW«Kfc¥&IS88 (AOM : Acousto-Optic Modulato 
r) &2ftC«fc-3Ts U— ^T^tC^LT^ia^-ro en 
fc ± ?> % U— 9»3t*«J!8l#S*lfc3tX#y hffiiT7* h 
U-7XM3 ltfSftsns. COt^lSI^c. 

t> mmmmw i fc*»*tt»iswfifr? 2 0 <d««j# 

^2 OlCfeW-aPOfcf ^ p #0IJ*-fcf 2 /jmSSt* 

S <fc -5 * # - veBJtr 3<, 
[00 5 1]:^, 010 fcjjVt* -5 fc> u 
fcifSrfBt^T, S)t*nfe7* h^h@3 1 
LTctk. 7j<^>-r5 0 cnKitK **7Xlffi3 0±IC 
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lis W^IEfl5->-h3C0C3Ciy^-V3 afC^bfcCa 

G/^-vtfjgfigsnsc si nc^ 
tctoT. »tttt*(*#rs. 01 2»c^-r«t9 
^-^wt5^^;i/-7x^ 3 2 

[0 0 5 2] &lc, 01 3lc^-TJ;^lc N **;1/VX^ 

[0 0 5 3] &lc, W±cD£McLT{ / E§!!l>fcX*>^ 
3 34, 01 4tC^-TJ:'5*->— hK?M6 OlC®t> 

~>— h 6 1 ##[Hl;*tlT&3fft 1 h#lf^6 2 

20 d©^ltO>'-h^trV6 2^e,##|iJ?tlfcte^ 

->-h6 l*#*8l*JI!2<0->-h#1f>6 3 
5o S:fc. h 6 1 co^ff KtO^t. JPfftr- 

3 0 ^UT, feff-h6 1B, mi <DS/-b3Rtr>6 
2 *>> fcHS tlTM 2 © b V 6 3 k: J: o T# 
*Bl6n*IIBKs i!DffD-;V6 4 »C«fcoTlm^Sn*^ 

[0054] x^v^v^ic.fcs^/SsnT-cx^vm 

30 3tt, W±CDi -5 icm^tltzi^— hlEM^S 6 0 fc*3 
yn- ;l/6 5©Ji®tc}{i-pTIXt)Wte.n5o 
**3. ^^>P-;l/6 5(C«, X^V/^3 3Tli*<^ 
^;l/^X^3 2*3{»?Wt5fcLTfeJ;i/\ cco^-g-lc 
(4, 7* h b-^X 3 1 cOSS^41t^fH»->- h 3 CO 
C3Ci-'^-^3 a fcttEteLfc/^-VTWttfS&fi 

[0 0 5 5] CCOidtLT, h4£^g5B6 0£:/B 
t^TX^^^3 3lCjgJ5g*tlfcl3ia^^-V*, te^-> 

40 015 Ic^-Tj: r> Ic, te^->— h 6 1 cQS®fcU±X£ V 
/^3 30B3Ci/<^-VjWE^StiT, B3i5/<*-V3 a 
*^figSn5ili:fc*5c fit, 6?->-h6 1%, 

h 6 1 ««««E»S/- h 3 t^So 

[0056] ^t, @i 6 t^-r<fc a t^, mmm^— 

WCtCiO, S«il 4 01 7&C 

jo ^-r 5. ^tc, 0 1 8 t^-r j; -5 it atBS->- b 3 
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[00 5 7] O^lC. JW±C0«fcM;:LTftSiL7c1f?8l2 

[00 5 8] 01 9 fc^-TH^^li, 780 
M mf$5 !f ^^¥«f*U— f fgffigg 9 0 J; *) ffi 
ftfU COU— *fJt%BgP&N A#0. 0 8T?*53»J 
^-?1/>X9 1 fcJ;DA«^'jy^?n, Tfrlf-A 

t-WJ'^9 2t, l/4*ft«9 3 
ntVS. ^LT, BBPRNAWO. 1 6T'$>^,m3\y 
>X9 4 lei oT I^mMIEWIN! l <Olit$8!2fiS 

Sfcs flHRGfltflSl OTf^C^O^OSSfJt^ SttU 

>X9 4, i/4jgs«9 4, siflBfttf-Axxy » 

?9 3^LT> MPSNA^O. 1 6T'^SlR*UV 
X9 5fcAW?tl5o EJ*T3te«, C<0iKSfCbvX9 5 Ic 

-f*- F 9 6 »«:«£ D^(B2M, 
[0 0 5 9] JK±<0«k$te*!«StlfcS£3te¥Kfc*^ 
T, tMeWI» 1 * U-1f5tO^*» F&BtcfcfLT 
500/im/secT*««J:ftC, 7 * h ;* 
-F9 6A'f»^e,nfcifffi**i2 0tc^-r o 02 0 

F9 6A^f#e»n5fM^tB^tC«, 7 0%tS©g 

[0060] o#tc, ±atu^iinnBflmf*:i tcGMs 

ftfciWB*ll^ra«NB»Sfe«IBtLT, 02 1&tf0 

2 2 tc^-r <t r> r^mnn^mm i o lt^ 
i/TKHi-rs. ftfex 02 i« x mmm^mm7 o©¥ 

SETS'?. 02 2l±, ttffif£BB7 0OffiBHT« 

[006 1] 1MI¥!£!tB7 0U:. 02 lSt>*02 2tc 
Hi? «fc a lC N SAtf 7 8 0 n m£0 U— if)t*. fttii* 1 
mW-effi*f*S¥»#U--ir38fi«7 1 Srftigi: LTil 

at^s. co^wftu— ysaH«7 ia> mwrsu 

Se&ItWLT, IlifcSlPjfc 3 0 ° s zk¥^(Rl»cl 0* 
[00 6 2] Sfc, ^#^l^-+f^g§7 lAt&fblfS 

u— tf jtojtttiftt, & i u v f y *}jvu> 

X7Vv*7 4t, !3©->yyK'J*;H'VX7 5t 

VX7 5*SiaUfel^— !f)t^RgWSnSttM»c«, 1f 
3Bf2lii&ft: 1 co«|gfHiSa5 1 0«Wt?n8. ^LT. 

it ?8fa»a3 1 o ic u— <f Mu^RHsns t t i= i 9 * c 

5 [Hjffrftco ? 0 #co SST^^ffg^ 3 co U V F U 
A;l/l/yX7 5?rj>LT, If— AXXy -v * 7 4 te'At* 
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[0 0 6 3] Vf-AXXU '^7 4 ti\ 1f?8f2fiSS|5 1 0 

7 1 tltcls— »f^co^f4fc»LTtt3?-rS73 
[Site. COEWf)t*Kifr*. Site* 1f?8i?3=gB7 0 

K±tC v ^4C0->U^FU*;PUVX7 6i:, CCD7 

[0 0 6 4] £fc, 1f?BB£fSB7 Oli. U— 9*3t*tS 

70 ?gf2»«# 1 coft^ia^gp 1 0 T*jg&?zm.m®M cm 

&\ fif*Bf2§ii«{* 1 colf^fB«gp 1 0 * u— v jt©saw 

[0 0 6 5] Sfc. 1f?8S^S7 0a, &%HDW)fttt 

&m-?&m$m*. ccDru^n -h^commhtiic 
tmmmciti ^rm^mt s c t set* 

[0 0 6 6] Ml <0->U>FD A;l/UVX7 2 *m 
-1f3toaff*ftte»bTSi[**lft (02 2cfT'±T 

te¥ff&u— yjttLraia-rs. ims^iHi 

30 7 0 tcfcV^T. S 1 <D-> U V F y *;1/UVX7 2 

KSI^l 7 mmT'SS^lCti, <:©MlOi"jyK'J 

[0 0 6 7] jS2flo->u >FU*;i/P>X7 3i±, mi 

<Dis V is F V *;l/b>X7 2 t att^-T S^lRlti: U>X 
BBWias?nT43 1) , Iic->yvK'J A;H/yX 7 2 

¥*73(r1 (02 1 (f T*±T73(rI) fcWrfcU— IfJtfcb 
TSjM-TS,, cco^2CO->y>FU*;l/U>'X7 3C0^ 
40 ^KgtA^ 4 3mmT'$5 if-g-lc C <Dg| 2 CO ~> U V F 
';*;H^VX7 3fcJ;-3T, U— »f}fc£D7jc¥£ft©i|B# 
4 0mmJ:4S. -T*^^, 1tffiSfe^B7 0 IC^V>T 
tt, ^2co->U >FU*;l/U>X7 3^r3gj®L7cl^— *f 
Tfelis 7k¥*lfll • Mlt^cotr-AifgTbM 0 : 6C0iti: 

[0 0 6 8] tr-AXX'J 7 4«U tffg 

^50 %, Ctl-tail^-rSTjiPl^SI-f^ 5 0 %T° 

50 [0069] M3C0->y >F'J*;H^VX7 5l±, 12 
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<D-> U y K 'J A;l/UVX7 3 £«iS3£-r STjIrH;: u>x 
ffitfm%t£ *XT*5 tJ » If - 1,7. 7 y -y * 7 4 SriSSE L ft 

<t t> x i oifffita^sp i o i»— »f # 

frl3. 1it?8?f£i£B7 0«, HHRfESani 0tc2^7t^ 

mmvivxtf? hBBni^ry&tm&r&c tic* 
tj, mar. mi<omwmmm^\ 

fc»LTB^»cu— 9%*!»awrsc ttfRT^strr 

[0 0 7 0] il©^3©->'JyK'J*;H/>X7 5ti, 
l#-»*J»f«*UyXibTO*«*«LT*»)x MUSE* 
* s 2 0mmTS5tfli:, BHP&N A 0 . 1 5T'fe« 

6. 5/imtft5 0 

[007 1] S30->UVKW;H/VX7 5»C<fcoT 

mmmmmw 1 ©it ^sibssp i o tam-stiit 

nfctt*SlHlJff^?2 OfC^-^TlHl^-rSc &*5, 02 3 

£*5t,vn±. ni«Eaaiit«:io-a5*«*brE®o* 

[0 0 7 2] CtDt*^UfeHIlffJ1W)d^, l#<9EJiff 
ft«UI3 © -> 'J > F D UVX 7 5 ©MPfr 

o yi<ow&\%ittt&m 3oj"jvk y i/>x 7 5 tc 

A*f?tl5c 22?JW±<DBEfc<D0STftfci\ J^ifl 

[007 3] CCDJ; •Mc LTS3©'>V VK'J j&Jl/Ul' 
X7 5fcA»LfcO35W>0»f31H4. fcT-AXyy 7 

4-cs«fS*iT\ f 4©->>jvKV*;vuyX7 6tcA 

*f2tlSo CCl4<Oi"JyK'J*;H/VX7 614, & 

ft) fclKJ&LT. C CD7W7 7tcAlt?-a-S„ 
[0 0 7 4] CCD7W7 7ti, At*£ft£ 

T«\ GflAtf. 7 |iraEaMt!<!)SJl6S* , 7 50 0 
iHgfSStU •r-^"Og2IU-h*M OMHzT, §ft 

nwi i v/i x/sms^if^sci 

tf-MTS. ftT, CCD7W7 7ti, 1t?8ffi§5a3 1 
0 tcESS^tifc l ^tfOtttBESTte^ 2 0 Jet 0 

[0 0 7 5] a±«D±$fc#l«Snfc«*B£SB7 0 

ttx flHHca«stf*:ifc:ea«nfcni«*B*r*iRfe:, 

ff£fti LTfflWf^tS^^X^y h^«T-1t$8 
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T©^ffi@ffife^2 OT'^CfclElSTft^ h7-y^S 

fc oft i <o mtmoEiam 1 1 tfi^sn^iRj-eiwiBt 

£<fcoT. ttSB*T*?2 0 3!<«E»SnTa» 235t7C/< 
[0 0 7 6] Lfci'oT, 1ffg?i£gB 7 0 l±, MUK 

[00 7 7] C 5T-> Iff ?8f2i5gP 1 0 teMttt* V~ 
hV^Xit, fffflttBflttSi otfettSg* 

[007 8] D=l. 22A/NA ••• (S3) 
C C T\ SSyt© j&B A^r780nm, U VXOBB 
P^NA^rO. 1 5 t Lfc*&t«, x7U-f-fX^ 

^S1ffSS^B7 0(ci3V>Tt±. dd*K4>X#y 
«i?nftb- 9*)l£cOi|B«r6. 3 /x mlSif S^g*^ 

ftibTvsS3os/y vFy*;vuvX7 5©bsp^n 

[0079] wfsiMsasi Ol^tSU-f^ 
MSSZli, J.XT«S4l;:^-rJ:'5fc^-rcfc*^# 

So 

[0 0 8 0] 

Z=±A/2 (NA) 2 • • • (S4) 

40 ftcO&SA Scmi^-yXthT(0m3<O->V VF'J* 
;HxVX7 5C0PJPSSCNA Iff^SfHagP 1 OJCjgfig 

MUKatdCZ«« MX.tt±l 7. 3/imgg^ 

-rscfc^-e**. colt®. masMtz^ &&&& 
ofc*tt5}»oa?dte»LT+»**<«Be , r 

50 &-3TfcSt*»c2#7i^* — Vfc&m-rsefctfT'S 
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[oo8i] *43, msmzmmi om cvzoic 
Lrnsiitfioffiic^ m i ©GJtPflHweawi i ^2 

©»JW1t*iE«»l 2teB«*ftfcMWflWR*8l»L 
5Jx-Mcgij£;*nT^a<: t^asn^. ju*wfcti\ 

■*^t-iMBta^^T!H«((MB J «£aEffill*IIW Ufc 

[0082] */c. nmmmfrz. u—trjttfc/vwijB 

^■tt-a^^5>^^#LT. CW^-TSV^T-U- 
■9*Jt«r/^l/^Jt«-ti-*3b^36*-raf:LTfe«J:l,\ <r 

fd^i:it©LT. ±TK»»-raffifflH#f»f 2 0|5] 

±©kt'o^px h-^*«is-rac twen&itirr* 
■&\c*stf&s<;i'Xmi: 1 oojis tt5c t& 

-e*a„ 

[0 0 8 3] 0!l*.fcfx ftW1t?B»i:g-2^T, CCD71/ 
-<7 7 ^^S^tlfSfHSgP 1 0 t^rtSnftMi 
II]fff^2 0t<9? c *lS*«tiiLx ^IBLfc-rtlSfcjS 

i;tccd7W7 7fc*tta#S3tap*^K*m-rii 
u-if^o^2icffoT^ca^a^<D«8/h*-rti* 

SilELTx a*HMR¥ffii:LTO«ttffllilfff«? i 2 0O 
[0 0 8 4] Sfc. 1t#gfS£&B7 Ofcfe^Tfcix 

7 t<koT«aisnaiii#f)tk: 

£ct<^3„ «i©«j:d*3SS^3b^i:Tvaiix cc 
D7W7 7-e@*f3fc*ttajbfcdsa»&nafl^iB* 
roj tfit r 1 j tzmmtzct&mmtisi-o 

[0 0 8 5] ^<1T\ ®ffiffl,c$1ztmzm&ft1fi<D7fi 

m-tt&tom t a tabic ms.»^mm.^m^m^i>c 
4 toHfcBBta-racfc^MSLt-'o 

[0 0 8 6] &*3x J^L;fc1t$8ff£&B7 0T*t±x fit 
IBlHlSf^2 0^e><DlI#f)tO-5^, 0$KD®HX&&i 
tii-t&mi$.tZtlT^Z>* CCOfctb^ CCD7W77 

ZtiX^Ztit&T% f&£snri,>fci,MftB£it&LT{£ 

T-ra. LfttfoT, C C D7W 7 7 T*li, S^fcgP 
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tc^^aS)teil*vj^v^^{c, CWSftgpfcfcfjSL/t 
IMRflBSffil 0tefe»*E»fffiBteffi«HJfftt?2 Otf 

*WSLfcflHR13*»l 0fcfe{j-s|H]jT{4Hli:ffi«|5]iff*s 

? 2 OtfJg^nTl^&t^tLTx tft*BHI#Tt&^2 0« 
t»«nSCit*5. ^CT% 1f$SS^B7 
0 T'fciU PJ^fcffiWiaPtf CCD7M7 7^U3* 

$na<t^tcs^^T=&a©^J!M^ff *> c tic*. 

70 CtOTfS, 

[0 0 8 7] W±«0KB8Ttt, tSfflS^SB7 Oti 

5. itffifBfiJSPi otc^^s rojfcoHjffjti **a-r 
ii«?nafeoTH±^<, fmmmsui oic&w-a ri 

flisiiftftBsoteo^TWwra. ft*. tTF-cau 

±KEbfctf?SliagB7 0 fc««itj£fc^T©#BWi 
factfcU ±xELfcff^j?£^B7 0<D#g|5i;|5j— 

[0 0 8 8] 1ff8B^B8 0l±, 0 2 51CjjVf<}:5 

±fc_x f ic->vyK'JA;l/byX7 2t, ^2<>»'j 
yH'j*;H/yX7 3 ^3«i";yFU^H/yX 
7 SfcffMGKERSnTlo*. ^LTx u-^mt, m 

mvxmn a -emmzmm 1 ^it?siE^gp 1 o icmm 

30 [0089] iliOt?, AMft aTAfttZtircU-ifft. 
©BMtflMifcflHBIlffif*? 2 0 tf^fcb&^^&fc&x 
U— »f JttWSWM 4 tc <fc otfflWft a na C £ 

£&%>„ Sfc. U— lf3tOB8«ffiBk:ffiffl0Sf«? 2 0 
tf#&fSS*K:t4, 1 *O@*f3t«0lHl*fft 0 1 Kit Hi 

m ft a ictiuwztittmc ceo i &<D®ffiyt&aim?z 
na c 

[0090] X\ tfffiS^SB 8 0 T'tix CCD 1 ^ 

©ia»T3t^ffi*f s na^iRit;:, m 5 «o v k y*^u 
yX8 1 CCD7W 7 7 ^^Ma^E^nrt/^ 
40 a„ -r^^-^s tt^B**B8 o^c43^^T^i. jgsof 

D V F'J A;l/b>X8 1 1>\ iitBOtPf 2 0 1 
^©H!STJt^3b<AI^?naffiB»CEi9:SnT43t>x c 
CD7H , 7 7A\ ^5<£>->U >FU A^U^XS 1 

[0091] it ®M%mm 8 o i±x w±co a o icm^t 
fci/rnwraasMPi o*it»K©x#-y h^«t^nfc 

U-+f7fx?^SLx C©1tSfH^gi3l 01C2^7^^- 
JO [0 0 9 2] fc*5x fflm£MS8 0 tC*5^T«x (fi^ 
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1 *©0Sf3t«« C C D 7 L"f 7 7 |C <fc o T^t? *T.3« 

CCD7W7 7 ©SSJtaP»Cfe^*S5tS*V 
T^SttBittttLTflfFr*. Uctfot. CCD7 

ttBfctiUBDffiW? 2 0 tiT* 5 % 3Wtt«#/.h 

So ^CT\ 1tffBS£ilB7 Otli, mtfM^&Sgp 
KCD7W7 7*>6aj**tl*«^tea^T#a 

©flWMfcfr ? c i: ic * 5 s tt mmst 1 o »c*» 3 

[0 0 9 3] fit*BS£gB8 OTtt, flffitiEfltffi 

1 OTiU^l^«D|Hj*TJt*«m-rSfei&fcx 02 51C 

esa^i ofc^$n5#ttfflni*f*s : ?2 014, u— tf 

Jt<DjfeiE^riRli: s Ffi : *^lRlfJ:islSf3t7!)^i:5«fc-5fc N 
<3, S5©->iJVKU*;VUyX8 1KCD7W7 

7 * if )t©^ff *tri se^^iRitciES-r s cttf 

[0 0 9 4] 

x -r x * © en dv< * - > * 0$ -r s «•& * 2 m ^ & n 
[0095] *%Biic«5if?gff^M«, mm 

[laffito^**^] 
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[0 1 ] *JW*aWBLfc--«j*fl!IJ: LT,TN-rttSJf2S 
&{*4>®rffi0T';fc;5. 

[0 2] fflflHRGfl^a±Ii£*1-flK¥SB?fe 

[04] mmffimmwteffix.t>tiziiLm®ifiifcFz* 
[0 5 ] nmmEmmtoicm*. &*i«tfcmsi«ri&?<D*i 
[06] raflwws««{*©i8i^ste^vTSw-r«fc 
[07] raflBBcaaitfroiBft^rttfcov^Tiiiw-rsfc 

[0 8] raflWraMK^«Bi?5raJi:o«,'«T»iW-r*fc 
^^•T1i^0T*feS„ 

[09] raiWre««fl:0«Bi}5jSfco«,->TBiM-r*fc 

[010] nim»MKf|coaBED!rSlcob->Tim'rs 
fc^xOBTC?*?), B^bfe-7* hU^XFJB%^»bfe 

[011] niinRemiKMQiGe^icoir^Tim-rs 
/c46<o0-z?$)t), mMLtcy* bu^xbrnicni^rm 
mm- •» *)iM&*ffiLrttm%7K?m&mT'&z><, 
[012] mmmam#<oms^mic^rmm i ti> 

[013] raflwi»at»©«js*»k:ov-»Tttfl8-r* 

[014] nimBomflcowB^tcob^^Rm^s 

[015] niiHRnt^owKdSicov^Tim-rs 

[016] mmmw.nkMi*eommj5&\c-o^T®m-?z 

[017] nmReBii^owBTSrSicov'Tvm-rs 
•r«S0-eaBS« 

[018] mmmmm&vm&ftmic^xmi-rs 
50 [019] mmmmmmtennzimcmztizmmiiiti 
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5. 

[020] mm8dtmtt<on£.mcne,nzm*§iiii} 

[02 1] *«W*affflU?!:-«)««tbTi5%-riIW!S 
[02 2] |5lttSS^S<Offil5SW%«fi)t^-rfi!lE0 
[02 3] N1ftffi5££mK£?Tflt^mftfr&0 

[02 4] HflWi»4ttltlc«|AT»»tfcT#^-rif- 
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5. 

[0 2 5] *5WS*afflLfc9JOH»aflIi:LTwrfll 
[0 2 6] ^CDft*- Ktcfcl^TWfS^lf^tffTfcn 

[W#©SiW] 

i iiKEMftffc. 2 as, 3 mmmf-K 4 
5 1 0 At mmm&. 11 an 
offimmBM*. 12 *2oMiPflMaBttRk 20 
10 mm*. 7 0 it?sii^«, 7 1 ¥s*f*u— y 

7 2H1 VK>J*;l/l/yX 7 3 12 

<£>£".) VKUAJl/U^X 7 4 H— AXXU-y*. 7 
5 Sl3©->U^Kl)j!7;l/U^X, 7 6 at44»UV 
K'J*;l/U>X> 7 7 CCD7W 




[05] 



[0 6] 
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[09] 




58 



57 54 57 ^ 5 6 5 9 ; 5 5 




50 

/ 



[sin 

trrra Y777\ rrrrm trrrra Vtrfk 1 
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rrrr ^ fP??fl trrrri wrrrm W? J2^ ^ 



[014] 



[01 3] 

3 2 za2z ^zn2^gzz^^EE^^zz^^zz^ pB2r ~ m ' 3 2 
31 , «vj^W^^!^~33 




[0 15] 
64 




1 6] 



prx«:^ * ^ 



1 7] 



£-4 
— 3 



II 8] 



[02 0] 



.5 
.4 



Vpp=2.2V 



Vs = 1.5V 




0 - I 1pm 



-13- 



(14) 



002-251 745 



mi 9] 
90 91 92 93 94 




\ 



\ 




[02 2] 



7 J 7 2 7 3 y 1 



a. 



[02 5] 



81- 






/ // 




\ 
\ 

\ or _ 




<\ 


£^-75 



[02 1] 



7 3 7 4 75 1 



7 1 72 



71 

72 ^80 



J. 



70 



[02 3] 




12feB}ffJt ■ 



Stilt 

20 20 20 20 20 



[0 2 6] 
1 d A 102 102 



O O Q/CD O 
CD O CXJCD CZD O O O 
O O CD CZZ) OOOO 



i- 



100 



^ma5p n p/if^tp n p;ii6TB 7#35^ 



F * — 2H049 AA07 AA13 AA40 AA43 AA56 
V- AA57 

5D090 AA03 BB02 BB16 CC04 DD01 
DD05 



-14- 



